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Medical and public health education is moving toward a streamlined model of training physicians and public health professionals rooted in population-level expertise. Recent innovations in undergraduate education, 1,2 medical curricular development, 3 and postgraduate training 4, 5 have advanced existing constructs for delivering relevant skills and practical applications to a new generation of trainees. These students consider public health as more than an addendum to a separate course of study, and furthermore as a primary domain of inquiry and practice unto itself. National leadership in related fields has also recognized the changing landscape of career trajectories in public health, articulated by the U.S. Institute of Medicine 6 and manifested by a growing number of postgraduate training programs in preventive medicine and applied epidemiology. 4, 7 The increasing prioritization in contemporary medical education of the knowledge and reasoning skills emphasized in public health training programs recently received widespread attention when the committee charged with evaluating the Medical College Admission Test (MCAT) released its final recommendations. 8 The next edition of the MCAT, which is the standardized entrance examination for U.S. medical schools, will include a section that draws on perspectives from psychology, sociology, and biology, as well as renewed emphasis on analysis of literature from the social and behavioral sciences and the medical humanities.
In addition, a recent report by the Association of American Medical Colleges details overarching principles for integrating both the content and philosophy of the behavioral and social sciences into frameworks for undergraduate and graduate medical education. 9 As greater numbers of medical students enter the profession with career goals in public or global health, the two sets of recommendations are timely: according to national exit questionnaires, about one in four U.S. medical school graduates characterizes instruction in these areas as inadequate. 10 How have medical schools responded to the growing demand for public health training within existing curricular architectures? Many have added didactic modules in biostatistics, epidemiology, and health policy to the pre-clinical years, and some have created or expanded joint-degree programs leading to both the medical degree (MD) and master of public health (MPH) qualifications. 11, 12 Several contemporary frameworks have informed the redesign of undergraduate and postgraduate medical curricula from a public health perspective, 4, 13 underscoring the recent rise in physicians-in-training taking an additional degree in public health. As MPH programs experience an upward trend in the number of people who are concurrently enrolled in medical school (hereinafter, MD/MPH students), we see a tremendous opportunity for schools of public health (SPHs) to recognize this interest, understand the needs of these students within public health education, and commit to ongoing curricular review to prepare a generation of clinically minded, community-oriented professionals for interdisciplinary practice.
To mark the 2013 centennial of the Harvard School of Public Health (HSPH), the school engaged in a multi-year, educational strategic planning process. As part of this analysis, we explored new dimensions of our twofold mission to (1) train new cohorts of public health practitioners and (2) prepare academicians, researchers, and educators to lead population-oriented work. 14 One of our priorities was meeting the needs of MD/MPH students; in 2012, a significant number of our MPH students were pursuing a concurrent medical degree at Harvard or other leading medical schools. We also recognized the timeliness of our school's educational review in the context of a renewed national focus on education for public health, guided by the "Framing the Future" initiative of the Association of Schools and Programs of Public Health and informed by its recent report, "A Master of Public Health Degree for the 21st Century." 15 We present emerging challenges and perspectives in designing a coherent MPH program for medical students at the HSPH.
ORIENTATION OF MD/MPH STUDENTS' GOALS
Students who elect to combine an MPH with their medical training will approach the degree with diverse interests and goals. Some students have specific intentions for public health careers, such as environmental and occupational health, or clinical careers with a strong population-based orientation, such as preventive medicine. Other students may seek to strengthen their skills in reading the medical literature, digesting policy analysis, and understanding health-care administration and management. Still others might be unsure of their specialty choice after the penultimate year of medical school and hope to gain insight during the MPH year.
Regardless of career intentions, the majority of medical students are likely to identify as their primary goals for taking the MPH a combination of the following: working at the intersection of clinical practice and public health to improve health access, quality, or outcomes; contextualizing health in specific populations, such as in disadvantaged or international communities; understanding the mechanics of the health-care system and the political and economic determinants of health care; meeting like-minded peers and mentors; and obtaining the MPH as an additional qualification, in some cases to strengthen candidacies for postgraduate training in clinical specialties. 3 
REIMAGINING THE MPH WITHIN A jOINT-DEGREE EXPERIENCE
Critical to this discussion is the conceptualization of the MPH program as both a freestanding entity, particularly for the majority of our students who attend medical school at another university, and as part of an integrated training experience leading to both degrees.
As an independent component, the MPH program reflects the educational philosophy of SPHs and the prescribed core competencies for master's-level training in public health. 16 Most MPH programs require students to complete one-third to one-half of their total coursework in foundation-level classes in biostatistics, epidemiology, health policy and management, behavioral and social sciences, and environmental health sciences. This requirement reflects a common vision that all public health professionals ought to possess similar skills and approaches to reasoning.
This core curriculum, however, may perpetuate the divide between medicine and public health-one that has persisted throughout much of the last century and considers the two areas as independent intellectual and practical spaces. 17 The existence today of separate SPHs and schools of medicine is in part the manifestation of these ideological differences, despite the fact that in practice the fields continue to become more aligned, and their intersection has widened.
We believe that the year devoted to the MPH has the potential to be a seamless component of a broader joint-degree program. As students return to the classroom from the hospital wards, public health curricula can enhance and add new dimensions to students' clinical experiences, as well as prepare them for careers in research, education, and practice. It is prudent for SPHs to recognize students' common values, which may be shaped by uncertainty about their future careers, a desire to revisit the inspiration that motivated them to choose medicine as a profession, and perhaps a calling to public service. We perceive the overarching challenge as building an MPH program that is conceived with the notion of being a self-contained educational experience but simultaneously functioning alongside and in concert with a broader, more clinically oriented set of ideas, skills, and core philosophies.
COMPARATIVE ASSESSMENT OF EDUCATIONAL NEEDS
The MPH has historically been the professional degree taken by public health practitioners without an advanced clinical or research degree, such as health-care administrators, policy analysts, or program managers; and by mid-career health professionals transitioning to less clinically oriented roles with greater emphasis on population-level health. As health professionals still in training, MD/MPH students land between these two audiences. In terms of their needs and career trajectories, however, our assessment suggests that MD/MPH students constitute a separate category and represent different curricular and programmatic challenges.
Let us first consider the traditional audiences of MPH programs. Students who seek an MPH as a terminal, practice-oriented degree are likely to have career-focused goals that demand particular combinations of skills and applications. We can recognize that, in addition to core competencies required of all students, the expectations for certain types of work are important guides for curricular structure and content. For instance, for MPH students intending to become health-care managers, fluency in financial analysis and control, organizational behavior, marketing, and negotiation should be expected by both SPHs and employers. Thus, a well-sequenced set of courses that supports and develops these skills is central to an effective program of study. Such a program may appear constrained in its curricular flexibility, but SPHs should foster a balance between a rigid, prescriptive program and one that offers too little structure and suffers because of, not in spite of, a focus on elective courses.
Mid-career health professionals have a different set of needs. Students transitioning out of clinical practice may want to strengthen their leadership abilities, quantitative analysis techniques, or ability to write for policy audiences. Those aiming for the highest levels of health-care or public administration will seek specific, practical knowledge and applicable management skills. For this audience, MPH programs can assemble sets of courses that are focused on developing executive sophistication. The emphasis on skill building, with an overarching theme of contemporary public health leadership, contextualizes education and synthesizes skills and knowledge for the transition from academia to practice.
We propose that instead of a Venn-type intersection between these two groups, MD/MPH students represent an altogether separate circle. Unlike professional master's students, the dominant professional identity of MD/MPH students is clinical, often academic medicine. And in contrast with mid-career physicians, these students have yet to complete training; many will pursue postgraduate training programs with the intent to practice. Based on evaluations conducted at our school, the research skills and technical competence gained from the degree may not be most impactful to MD/MPH students until the completion of residency and fellowship training. And while most MPH students enter full-time employment immediately after graduation, MD/MPH students are generally many years away from professional opportunities, up to 10 years beyond graduation. The salient challenge is: how can a single MPH program meet the needs of these students, whose diverse interests and career goals are both a benefit to our schools and a challenge for our curricula?
ADDRESSING NEEDS IN THE CURRICULUM
We believe the curricular emphasis for MD/MPH students should be on building intellectual frameworks and population-oriented perspectives that inform practice. Certainly core competencies can motivate fundamental training in biostatistics and epidemiology, which supports advancement of the clinical and public health literature. And the parallel competencies in health policy and management, environmental health sciences, and behavioral and social sciences give breadth and depth to professional practice that is increasingly oriented toward societal needs and sensitive to health-care quality, access, and outcomes. 18 But SPHs can adapt more effectively to the growing numbers of physicians-in-training who want to challenge and remain engaged with social health problems by designing MPH programs that are at once suitably structured and responsively flexible.
By structured, we mean a guided recognition of the curricular choices that a student might make to achieve particular goals, or concentrations, while studying for the degree. A student with interests in public health campaigns, for instance, might be directed to a cluster of courses in health communication, program planning and evaluation, and community-based participatory research methods. Or, a student who wants to learn how to manage health-care costs could select from related offerings in health economics, health financing systems, and quality improvement.
The concept of structure is not necessarily limited to classroom instruction. MD/MPH students often benefit from opportunities to have mentored experiences in the field or learn from their colleagues in a facilitated forum about broader themes, such as public leadership or community advocacy. 3 MD/MPH students at HSPH have expressed that the "cultural experience" (e.g., public health topics and values, diversity of academic pursuits of students) of being at an SPH as a medical student is a unique and important component that should not be overlooked. Being part of a cohort of students who are at similar points in their training and professional development can be a powerful motif for the MPH experience. 3 Well-designed MPH programs should respond by offering longitudinal opportunities for MD/MPH students to achieve their collective purpose together.
And by flexible, we do not propose eliminating requirements altogether or placing the responsibility of navigating the curriculum solely on the student. To the contrary, many MD/MPH students have come to HSPH specifically to learn from and work with public health professionals with clinical careers. MPH programs can support students' evolving interests by adopting a modular curriculum that promotes intellectual exploration and forms the lens through which future clinical training and practice can be assimilated.
From the Schools and Programs of Public Health  463
We suggest that this public health lens on medicine is exactly the intersection at which future physicians are urgently needed to work, conduct research, and dedicate their public service. Indeed, we have wrestled with applying a public health framework to illuminate the educational strategies needed to train health professionals who are prepared to address contemporary health challenges. In redefining the appropriate competencies for MD/MPH students, SPHs will have to confront what 21st-century public health demands of its practitioners to continue making strides toward better health for all. Some of these challenges, such as the expanding availability of electronic health data or the interdependency of global health systems, are shaping the blueprint at HSPH; others are likely to result from balancing emerging evidence with expert consensus.
In this context, the MPH may function not only or primarily as certification of advanced preparation for professional practice, but also as a different way of advancing health, in its broadest definition. A curriculum that allows time and latitude for integration of these new perspectives into a holistic, competencydriven structure is most consistent with the diversity and plasticity of the careers on which our MD/MPH students will soon embark.
CONCLUSIONS
As HSPH rethinks the structure and function of professional degree programs, we have recognized the seminal challenge of considering the growing cadre of future physicians who are pursuing public health education while in medical school. Providing MD/MPH students with a thoughtful, well-designed curriculum and career-defining opportunities at this crossroads in their training supports their development as public health physicians, researchers, educators, and leaders. Medical and public health schools should consider these students as having goals and needs that are non-overlapping with the traditional audiences of professional public health qualifications. But what they do share with professional master's students and midcareer physicians contributes to the diversity of lived experiences and perspectives, which continues to make SPHs exciting places to learn and work.
Here, we have explored guiding principles for an MPH program that can engage and satisfy the unique needs of MD/MPH students. Translating these ideas into innovative, practical strategies will require time and institutional leadership, but we believe that through ongoing, interdisciplinary discourse-the very heart of medical and public health education-we can effectively train and sustain the next generation of physicians whose impact will span both the clinic and the community.
